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A B S T R A C T
We present a case report concerning the management of a large abdominal wall defect using, Surgisis
mesh (lyophilized porcine small intestinal submucosa; Cook Surgical, Bloomington, IN, USA), and partial
omentoplasty. Much has beenwritten in the literature regarding the use of bioprostheticmaterials in the
repair of abdominal hernias and contaminated laparotomy wounds, however we present a novel
comparison of the success of split skin graft take on Surgisis alone and Surgisis with overlying omental
patch.
 2010 Elsevier Ltd.
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We present a case report concerning themanagement of a large
abdominal wall defect using bioprosthetic small intestinal
submucosa, Surgisis (Cook Surgical, Bloomington, IN, USA), and
partial omentoplasty. Much has been written in the literature
regarding the use of bioprosthetic materials in the repair of
abdominal hernias and contaminated laparotomy wounds. (1)
However we present a novel comparison of the success of split skin
graft take on Surgisis alone and Surgisis with overlying omental
patch.
2. Case report
A 23-year-old soldier was involved in a combat incident in
Afghanistan and sustained a large abdominal wall wound to the
right upper quadrant. Other injuries included a left open spiral
femoral fracture, soft tissue injury to the right deltoid, and awound
to the right side of the neck causing surgical emphysema across the
upper chest. The exact mechanism of injury is unknown, although* Corresponding author. Tel.: +852 61864390.
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Open access under the Elsevier OA license. blast, shrapnel and gun-shot wounds are themost likely causes. He
was evacuated to a Role 3 ﬁeld hospital, where the massive
transfusion protocol was initiated. He was immediately trans-
ferred to the operating theatre for damage control surgery.
During operation, the left femoral wound was debrided, the
neck and shoulder wound were also explored and found to be
superﬁcial. Exploratory laparotomy was initiated as the patient
became haemodynamically unstable. Initial operative ﬁndings
showed bruising on the transverse colon, which was assessed and
full thickness colonic injury was ruled out. There were no obvious
active bleeding sites and all solid organs were healthy. The
abdomen was subsequently packed, a laparostomy was created
and a re-look laparotomywas planned for the following day which
revealed no further contamination. The patient was again left with
a laparostomy and a topical negative pressure (TNP) dressing
applied.
He was evacuated on Day 2 to the Role 4 hospital in
Birmingham, UK. On arrival, the patient developed signs of
intra-abdominal sepsis. Following clinical assessment, decision
was made for a third laparotomy which revealed; necrotic right
rectus muscle; further ecchymosis on the proximal transverse
colon and sigmoidmesentery but both segmentswere judged to be
viable. Therefore the right rectus muscle was debrided back to
healthy tissue, with 2/3 of themuscle removed. At this time the left
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Fig. 1. Illustrations at Day 29 following abdominal closure. (A) 90% take of split skin
graft following Surgisis1 and omentoplasty on upper 2/3 of abdominal wall; (B)
failure of the split skin graft to take on the lower 1/3 abdominal wall where only
Surgisis1 was present.
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a fourth laparotomy was performed; there was generalised bowel
distension, and following adhesiolysis, the bowel was decom-
pressed and the laparostomy was constructed with a Bogota bag
sutured to the wound edge and TNP applied.
As the patient’s condition stabilised, deﬁnitive abdominal wall
wound closure was planned (Day 9). This was a considerable
challenge as the patient was left with a large abdominal defect
resulting from extensive abdominal wall debridement and lateral
muscle wall contraction from previous laparostomies. Following a
full laparotomy to ensure there were no further intra-abdominal
injuries or sepsis, the large defect was covered with multi-layered
Surgisis (Cook Surgical, Bloomington, IN, USA) hernia mesh. A
small 3 o’clock edge was left free to allow for the omentum to be
pulled through to cover as much of the defect as possible over the
mesh. This resulted in omental covering for the upper 2/3 of the
defect with the remaining lower 1/3 left with Surgisis alone. Split
skin grafts (SSG), harvested from the left thigh, were then used to
cover the whole of the defect and TNP was applied. At subsequent
dressing changes, the SSG overlying the Surgisis alonewas noted to
have failed, while the upper 2/3 healed to >90% take. It was
decided to debride the lower 1/3 back to bleeding tissue on Day 33
and reapply SSG on Day 36; this graft progressed smoothly to 100%
take (Fig. 1).
3. Discussion
Major trauma caused by warfare-related abdominal wounds
presents a challenging surgical problem. Following damage control
surgery and transfer to Role 4 hospitals, many surgical issues stillneed to be considered such as control of sepsis and the
management of complex wounds. Closure of abdominal wound
is often difﬁcult as there is often a large defect which cannot be
closed conventionally. Surgisis is a naturally occurring acellular
matrix derived from porcine small intestine submucosa. It
provides a scaffold for the deposition of host connective tissue
and epithelial tissue, and is almost entirely replaced by well-
organised host tissue after 4 weeks.1 It has been used successfully,
as an onlay or an inlay graft, to provide tension-free repair for large
abdominal hernias in contaminated ﬁelds, where the more widely
used polypropylene mesh has failed. Also, its use for the repair of
abdominal hernias in immunocompromised patients has proven to
be effective. This could prove beneﬁcial in major trauma patients,
who are known to be relatively immunocompromised after the
massive transfusion protocol.2 Topical negative pressure applica-
tion has been demonstrated to provide an effective adjunct for
large abdominal wound management. The negative pressure
removes inhibitory factors such as inﬂammatory cytokines and
collagenases, that suppress wound healing, as well as removal of
bacteria and purulent ﬂuid.2 Polytrauma patients develop a triad of
hypothermia, coagulopathy and acidosis, which the massive
transfusion protocol attempts to reverse. However infusion of
several units leads to a dilutional effect on anticoagulant and
prothrombotic factors, which is cumulative to the underlying
Systemic Inﬂammatory Response Syndrome (SIRS), producing
issues for the managing surgeon.3
Little has beenwritten in the literature about the success of spilt
skin grafting directly onto Surgisis, as its use in the abdominal wall
has mostly been as a fascial scaffold in hernia repairs. Much has
been written about the use of the greater omentum to reduce the
extent of intrabdominal adhesions following polypropylene mesh
repairs.4 Only anecdotal abdominal repair of abdominal defects
using inlay prolene mesh covered with omentum and split skin
graft was found.5
4. Conclusions
In this case we found that SSG take was successful overlying
omentum, but not overlying surgisis alone until Day 36, whichmay
be due to the speed and extent of vascular tissue inﬁltration into
the acellular matrix. We conclude from our singular experience
that more evidence is required to explore the possible beneﬁts of
using Surgisis covered with omentum and split skin graft for the
repair of complex and large abdominal wall defects, and also the
length of delay required after application of Surgisis alone before a
successful SSG is feasible.
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